

WHAT IS CLAIMED IS: 

1. An insulat d gate field effect semiconductor d vie 
comprising : 

a semiconductor layer including a channel region; 
semiconductor source and drain regions provided within 
or in contact with said semiconductor lay/r with said channel 
region therebetween ; 

a gate electrode provided adjacent to said channel 
region; and 

a gate insulating layer interposed between said gate 
electrode and said channel region, 

wherein at least a portion/ of said semiconductor layer 
is doped with one or more elements selected from the group 
consisting of carbon, nitrogen and oxygen, said portion being a 
region between said channel regLon and source region or between 
said channel region and drain region. 

2. The device of claim 1 wherein said source and drain regions 
and said channel region compybise a silicon semiconductor and said 
at least a portion ptf said/semiconductor layer comprises silicon 
carbide, silicon >nitride, /silicon oxide or mixture thereof. 



3. The deviceV of 

si X c l-X (° ^ x < !) an / 
4) and said silicon 



2 wherein said silicon carbide is 
d silicon nitride is Si 3 N 4 _ x (0 < X < 
is ^i0 2 -X (0 < X < 2" ) . 



4. The device of/clAim 2 wherein said source and drain regions 
are doped with arf itfmpurity element selected from Group III and 
Group V of the RerAodic Table. 



5. The de viae/ of claim 1 wherein said portion is doped with one 
or more elyernents of carbon, nitrogen and oxygen at a 




cone titration of 1 X 10 A * atoms •cm"° or roor . 

6. The method of claim 1 whereiDf both of the regions between 
the source and channel regions and between the drain and channel 
regions are doped with said one ar more elements. 

7. The device of claim 6 Wherein said both of the regions 
extend into said channel region, respectively. 

8. The device of claim/ 1 wherein said channel region is 
provided in protrusion of L semiconductor substrate. 

9. The device of claim 1 wherein the source region comprises 
two regions different from each other in impurity concentration 
and the drain region /comprises two regions different from each 
other in impurity concentration. 

10. In a method yfor forming an insulated gate field effect 
semiconductor d^xoce comprising a source and a drain, a channel 
region extending /between said source and said drain, a gate 
electrode' locapte/a adjacent to said channel region and a gate 
insulating layer interposed between said gate electrode and said 
channel \re&i on/ the improvement comprising the steps of: 

foriHing a conductive layer on the gate insulating layer 
provided on af semiconductor layer; 

p^terning said conductive layer to make at least one 
opening in ysaid conductive layer; 

Introducing at least one of carbon, nitrogen and oxygen 
into said/ semiconductor layer through said opening; and 

/ forming the gate electrode by removing portions of the 
patterned conductive layer. 



11. The method of claim 10 further comprising the step of 
forming a source and a drain in said semiconductor layer by 
implanting impurities into said semiconductor layer with said 
gate electrode as a part of mask. 

12. The method of claim 10 wherein sayfc introducing step is 
carried out by ion implantation. 



13. In a method for forming an /insulated gate field effect 
semiconductor device comprising a ^source and a drain, a channel 
region extending between said source and said drain, a gate 
electrode located adjacent to /said channel region and a gate 
insulating layer interposed between said gate electrode and said 
channel region, the improvement comprising the steps of: 

forming a mask pattern having at least one opening 
therein on a semiconductor /film ; and 

introducing at^Teast one of carbon, nitrogen and oxygen 
into said semiconductor rilm through said opening. 

14. The method qf cYa>m 3|3 further comprising the steps of: 

removing— s^fid maajc pattern after said introducing step; 

and 

forming /the gate elec^tr r tJde on said semiconductor film 
with the gate iiyfeulating layer therebetween after said removing 
step. 

15. The method of claim 14 further comprising the step of 
forming a source and a drain in said semiconductor film by 
implanting Impurities into said semiconductor film with said gate 
electrode As a part of mask. 



16. The method of claim 13 wherein said mask patterns comprises a 
material selected from the group consisting of a nftotoresist and 
a semiconductor and an insulating material and ainetal. 

17. The method of claim 13 wherein said masl/ pattern is formed 
on the gate insulating layer provided on safd semiconductor film 
and said at least one of carbon, nitrogen and oxygen is 
introduced into said semiconductor film through said opening with 
said gate insulating layer between sai/l semiconductor film and 
said mask pattern. 
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18. The method of claim 13 wherein said introducing step is 
carried out by ion implantation. 
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19. A method for forming an/insulated gate field effect 
semiconductor device comprising/ the steps of: 

forming an insul gft i ng film on a semiconductor 

substrate ; 

forming a cjmduct/ve film on said insulating film; 
forming a /£ate e/ectr<^e by removing a portion of said 
conductive film; 

forming a souffle anfl a drain in said semiconductor 
substrate by introducing impuri\ties into said semiconductor film 
with said gate electrode as a parVtrf - n tSsk ; 

forming a /source electrode and a drain electrode on 
said source and salfi drain, respectively; and 

introducing at least one of carbon, nitrogen and oxygen 
into said semiconductor substrate with said gate electrode and 
said source electrode and said drain electrode as masks. 



20. The method of claim 19 wherein said introducing step is 
carried out/by ion implantation. 
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